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Joseph W. Roksis, Vice Prasident
Research Divisior:

GRACE  B(-Q10086 b4/  wremscocm

7379 Route 32
Columbia, Manyviand 21044

(307) 531-4331

January 16, 19¢

Environmental Protection Agency
Document Processing Center (TS-790)
Room L-100

Office of Toxic Substances

401 "M" Street S.W.

Washington, D.C. 20460

Attn: Health and Safety Reporting Rule (Notification/Reporting)

Please find attached 8(d) health and safety reports for
mixtures processed containing toluene diisocyanate (CAS #26471-
62-5), 4,4=-Diphenylmethane diisocyanate (CAS #101-68-8) and
1,6-Diisocyanatohexane (CAS #822-06-0). Grace is submitting these
reports for late filing since their svbmittal may have been subject
to the isocyanates 10-year call-in of June 1, 1987.

We have reason to believe that some of these reports may
have previously been submitted to EPA as attachments to PMN
submissions. However, Grace is filing them as a precautionary
measure to insure EPA's receipt.

These reports are being submitted for:

W. R. Grace & Co.=-Conn.
Washington Rescarch Center
7379 Route 32

Columbia, MD 21044

Sincerely,
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PREFACE

This report contains a summary of the data compiled during the evaluation

of the test material. The report is organized to present the results in

a concise and easily interpretable manner. The first part contains items
[-1V and provides sponscr and compound identification information, type

of assay ana the protocol reference number, All protocol references indicate
a standard procedure described in the Litton Bionetics, Inc. "Screening

Program for the ldentification of Potentiai Mutagens and Carcinogens."
Item V identifies the tabies and/or figures containing the data used by
the Study Director in interpreting the test results (item VI).

The second part of the report, entitled PROTOCOL, describes, in detail,
the materials and procedures employed in conducting the evalution.

This part of the report also contains evaluation criteria, standard
operating procedures and any appendices. These are included to acquaint
the sponsor with the methods used to develop and analyze the test results.




SPONSOR: W.R. Grace & Company
MATERIAL®
A. Identification: L-2001

8. Dats Received: October 10, 1977

C. Physical Description: Viscous yeliow liquid

TYPE OF ASSAY: Mouse Lymphoma Forward Mutation Assay
PROTOCOL NO.: OMT=-106
RESULTS

The data presented in Table 1 show the concentrations of the test
compound employed, number of mutant clones obtained, surviving
populations after che axpression period, and calculated mutation
frequencies. All calculations are performed by computer program.

INTERPRETATION OF RESULTS AND CONCLUSIONS

The test material, L-2001, was prepared as a stock solution in
DMSO (32 »1/ml1) and diluted in DMSO to obtain a series of concen-
trations employed for toxicity determination. A concentration of
0.32 .1/ml was clearly cytotoxic for the L5178Y cells. The

maximum toleraved concentration was between 0.12 u1/ml and G.16 w1/ml.
Two separate tests were conducted and the concentration range employed
was from 0.0056 .1/ml1 to 0.16 ul1/ml,

The results of the first tests are shown in Table 1. The data
appear slightly elevated across several doses but do not show a dose
related trend. Under nonactivation test conditions, a single data
point (0.04 u1/m1) was 2.5 times the sclvent control, but not the
negative control. The same was true for the activation test results.
The data were considered suggestive enough for a repeat test.

The results of the second test are shown in Table 2. The data from
this test were also seen to fluctuate above the control data in the
activation test. Again, no consistent trend in the data was observed
and the results were considered to be random variation since adeguate
toxicity was obtained in this run.

*Information was supolied by the sponsor, If informaticn was not indicated
by the sponsor, N,.!, was entered,
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INTERPRETATICN OF RESULTS AHQ CONCLUSIONS (Continued)

It was concluded that L-2001 was not mutagenic for the L5178Y
(TK +/-) cells under the conditions of this evaluation.
Increased mutation frequencies were observed in two runs of the
compound but the data appeared to be random variation and not
consistent with compound-induced mutagenesis.

Submitted bv: -

Study Director

Dan iathuson.
Associltl Dirt:tcffi;g#J
Section Chief

Mammalian Genetics

Department of fGenatics
and Cell Biology

Reviewed by:

g;;}EZE:h!ZEElﬁfz%J‘:_ S;é;fl@.
avid -Brusick, Ph.D. ate

Director
Department of Genetics
and Cell Biology
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$o__ SUMMALI_QOF_ MOUSE LYMPHOMA_ (LS178Y)_BESULIS

A, NAME OR CODE DESIGNATION OF THF TFST COMPOIINDL L=-2001
A, SNLVENT: (M50
e TFST DATET 02/27/78
NOTF 1 CONCENTRATIONS ARF GIVEN [N MICROLITERS (UL) OH MICROGRAMS {UG) OR NAHOLITFRS(NL® PFR MILLILIVER.
RFLATIVE NELATIVE

I SUSPENSTON TOTAL TOTAL CLONING PERCENT  MUTANT

. s-a _ DAILY COUNTS GROWTH (% MUTANT  VIARLE EFFJCJENCY, RELAJIYE FREQUENCY®=
e SQURCE TISSUE _jc‘.ll.LszeL-g_w[s:i- QF _CONTROSY  CLOSES  CLOMES (¥ _OF_CONIROL) GBOWIH®_  E_~<1Q0E-8)__

MONACTIVATION

SOLVFNT CONTROL
NEGATIVF CONTROL
FMS 0,.SIH /ML
TEST COMPOUND
8.810000000
0.020000000
0.040000000
0.0A0000000
e.ls0000000

ACTIVATION

SOLVFNT CONTROL MOUSE LIVER 16.1 23.0
NEGATIVF CONTROL MOUSE LIVER 18.0 . S51.3
NuN 8, SUL /ML MOUSE LIVER T.6 . |IL] 1500.0
TEST COMPOUND

9.010000009 UL/ML MOUSE LIVER 174

C
9.020000000 UL/ML HMOUSE LIVER 1.0 23,3
0.040 00 UL/ML MOUSE LIVER 1.6 8%.3
0.0R0000600 UL/ML HOUSE LIVER 8.4 89.1
0.1A0000600 UL/ML MOUSE LIVER 0,8 21.0 3.4

® (RELATIVE SUSPENSIONM GROWTH X RELATIVE CLOMNING EFFICIENCY) 7 lOO
8% (MUTAMNT CLONES / VIAALE CLONES) X 1DE-6
C = Conteamination




ARLE 2

&.__SUMMARY QF MQUSE_LYMPHOMA_ (LS1I8Y)_BESULIS

A. NAME OR CODE DFSIGMATION OF THE TEST COMPOIIND: | =-2001
R. SOLVENT: DMSO
Ce TFST DATE: 04/14A/7R
NOTF 2 CONCENTRATIONS 28f GIVFY IN MICROLITFRS (UL) OR MICHNGRAMS (UG OR NANOLITERS(NL) PER MILLILIVER.
HFLATIVE . RFLATIVE
SUSPFNS]ON TOTAL TOTAL CLONING PERCENT MUTANT
S=-9 DATLY COUNTS GROWTH (S MUTANT VIARLE EFFICIENCY RELATIVE FRFQUENCY®»

TeSI SOUBCE TISSUE _(CELLS/ML_X_30E3) _ _ OL_CONTROL) CLONES  CLONES 1§_0F _CONIBOLL GBOWIHE. X__10t-6)_
’ 1 2
NONACTIVALIION

SOLVFNT CONTROL

NEGATIVYF CONTRODL

EMS .SuUL /ML

TEST COMPOUND
0,00560 UL /M
n.01500 uL s
0.0s000 UL 7ML

ACIIYAIION

SOLVFNT CONTROL RAT LIVES
NEGATIVF CONTROL RAT LiVER
DHN . SUL/ML RAT LIVER
TEST COMPOUND
0,.00560 UL 7M. RAT LIVER
0,01500 UL /7ML RAT LIVER
8.0s000 UL /ML RAT LIVER
9.08090 UL sML RAT LIVER
n.12000 UL /ML RAT LIVER

(RELATIVZE SUSPENSION GROMTH X RELATIVE CLONING EFFICIENCY) / 100
#s (MUTANT CIONES / VIAPLE CLOMES) X 10F-4




PROTOCOL

. PURPOSE

The purpose of this study was to evaiuate the test material for speci-
fic locus forward mutation induction in the L5178Y thymidine kinase
(TK) mouse lymphoma cell assay.

. MATERIALS

A. Indicator Cells

The cells used in this study were derived from Fischer mouse 1ymphoma
cell Tine L1578Y. The cells are heterozygous for a specific autosomal
mutation at the TK locus and are bromodeoxyuridine BrdU sensitive.
Scoring for mutation was based on selecting cells that have undergone
forward mutation from a TK+/- to a TK-/- genotype by cloning them in
soft agar with BrdU.

Media

The cells were maintained in Fischer's medium for leukemic cells

of mice with 10% horse serum and sodium pyruvate. Cloning medium
consisted of Fischer's medium with 20% horse serum, sodium pyruvate,
and 0.3% Noble agar. Selection medium was made from c¢loning medium
by the addition of 7.5 mg BrdU to 100 ml cloning medium.

Controi Compounds

1. Negative Control

The solvent in which the test compound was dissolved was used
as a negative control and is designated as solvent control in
the data table. The actual solvent is listed in Table 1 of
Section V Results.

Positive Control

Ethyimethanesulfonate {(EMS), which induces mutation by base-
pair substitution, was dissolved in culture medium and used
as a positive control for the nonactivation studies at a
7in2l concentration of 0.5 ul/ml.

Dimethy:ni " samine (DMN), which induces mutation by base-

pair substii. ' and requires metabolic biotransformation

by microsomal :nzymes, was used as a positive control substance
for the activation studies at a final concentration of 0.5 .1/ml.

BIONETICS




3. EXPERIMENTAL DESIGN

A.

Toxicity

The solubility, toxicity, and doses for all chemicals were deter-
mined prior to screening. The effect of each chemical con the

survival of the indicator cells was determined by exposing the

cells to a wide range of chemical concentrations in complete

growth medium. Toxicity was measured as loss in growth potential

of cells induced by a 4-hr exposure to the chemical followed by a
24-hr expression period in growth medium. A minimum of 4 Zoncentrations
was selected from the concentration range by using as the highest

dose a level that showed a reduction in growth potential. At least

3 lower doses, including levels which were below the toxic range, were
added. Those compounds that were relatively nontoxic to cells growing
in suspension were tested at concentrations of up to 10 mg/ml when
solubility permitted. Toxicity produced by chemical treatment was
monitored during the experiment.

Assays

T Nonactivation Assay

The procedure used is ¢ modification of that reported by
Clive and Spector (197%). Prior to each treatment, cells
were cleansed of spontaneous TK-/- by growing them in a
medium containing thymidine, hypoxanthine, methotrexate, and
glycine (THMG). This medium permits the survival of only
those cells that produce TK, and can therefore utilize the
exogenous thymidine from the medium. The test compound was
added to the cleansed cells in growth medium at the predeter-
mined doses for 4 hr at 37 C on a rocxer. The treaced cells
were washed, fed, and allowed to express in aqrowth medium

for 3 days. At the end of this expression period. TK-/-
mutants were detected by cloning the cells in the selection
medium for 10 days. Surviving cell populations were determined
by plating diluted aliquots in nonselective growth medium.

Activation Assay

The activation assay differs from the nonactivation assay in

the following manner only. S9 was added to 10 mill{liters growth
medium containing appropriate cofactors and the desired number of
cleansed cells. After adding the test compound, the flask

was incubated with agitation for 4 hr at 37 C. The incubation
period was terminated by washing the cells twice with growth medium.
The washed treated cells were then allowed to express for 3

days and were cloned as indicated for the nonactivation celis.

-
BIONETICS




EXPERIMENTAL DESIGN (Continued)

- €. Preparation of 9,000 x g Supernatant

Male, random bred mice (HA/ICR) were killed by cranial blow,
decapitated, and bied. The liver was immediately dissected from
the animal using aseptic technique and placed in ice-cold 0.25 M
sucrose buffered with Tris buffer at pH 7.4. When an adequate
number of livers had been collected, they were washed twice with
fresh buffered sucrose and completely homogenized. The homogenate
was centrifuged for 20 min at 9,000 x g in a refrigerated centri-
fuge. The supernatant from this ccntgafugod samplie was retai{ned
and frozen at -80°C until used in the activation system. is
microsome preparation was added to a core reaction mixture to form
the activation system cescribed below:

Final Concentration/ml "

Component

1.

_itton

TPN (sodium salt)
Isocitric acid

Tris buffer, pH 7.4
HgClg

Homogenate S9 fraction

Screening

6 pymol
35 pmol
28 umol

2 umol

100 w1

A mutation index was derived by dividing the number of clones
formed in the BrdU-containing selection medium by the number found

in the same medium without BrdU.

The ratio was then compared to

that obtained from other dose levels and from positive and nega-

tive controls.

Colonies were counted on an electronic cclony

counter that resolves all colonies greater than 2C0 microns in

diameter.

EVALUATION CRITERIA

Several criteria have been established which, if met, provide a basis
for declaring a material genetically active in the Mouse Lymphoma

Forward Mutation Assay.

These criteria are derived from a historical

data base and are helpful in maintaining uniformity in evaluations from

material to material, and run to run.

While these criteria are reason-

ably objective, a certain amount of flexicility may be required in
making the final evaluation since absolute criteria may not be appli-

cable to all biological data.

BIONETICS
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EVALUATION CRITER!IA (Cortinued)

A compound is considered mutagenic in this assay if:

. A dose-response relationship is observed over 3 of the 4 dose
levels employed.

. The minimum increase at the high level of the dose-response
curve is at jeast 2.5 times qreater than the solvent and/or
negative control values.

The solvent and negative control da%a are within the normal
range cf the spontaneous backgrounc for the TK locus.

A1l evaluations of mutagenic activity are based on consideration of the
concurrent solvent and negative control values run with the experiment
in question. Positive control values are not used as reference points,
but are included to ensure that the current cell pooulation responds to
direct and promutagens under the aporopriate treatment conditions.

Occasionally, a single point within a concentration range will show an
increase 2.5 times greater than the spontanecus background. If the
increase is at the hign dose, is reproducible, and if an adaitional
higher dose level is not feasible because of toxicity, the chemical can
be consideresc mutagenic. If the increase is internal within the dose
range anc is not reproaucible, the increase will normally be considered
aberrant. If the internal increase is reproducible, several doses
clusterea around the positive concentration will bte examined to either
confirm or reject the reliability of the effect.

As the data base on the assay increases, the evaluation criteria can be
expected to beccme more firmly estanlished.

BIONETICS
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STANDARD OPERATING PROCEDURE

A1l data will be entered in ink (no pencil).

11 changes or corrections in entries will be made with a single line
rough the change, and an explanation for the change must be written.

#11 calculations (weights, dilutions, dose calculations, etc.) will be
shown on data records.

A1l datas entries will be dated and initialed.

A1l laboratory operations will be written out in standard protocol
manuals. These manuals will be present in each laboratory area.

Deviations from any established protocol will be described and justi-
fiea.

Data will be stored in bound form (notabooks or binders). These bound
data books will be reviewed by the appropriate Section Heads.

Chemicals submitted fur tu:'ing will have date of receipt and initials
of entaring person.

Lot numpers for all reference mutagens, solvent, or other materials
usea in assays will ba recorded. ;

Animal orders, receipts, and jder ification will be recorded and main-
tainec such that each animal cai;. Le traced to the supplier and ship-
ment. All animals on stuay #ill be properly identified.

A copy of the final report plus all raw data and support documents will
be permanently stored in the archival system of Litton Bionetics, Inc.

Current curricula vitae and job descriptions will be maintained on all
personnel involved in the study.

i BIONETICS
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